TAP CHi BAI HQC SAI GON S6 16 - Thang 10/2013

NGHIEN CUU XU Li NOx(deNOx) BANG XUC TAC OMS-2 VA
OMS-2 BIEN TINH BAC KIM LOAI (Ag-OMS-2)
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TOM TAT

Trong bai bao nay, qua trinh khir NOx (deNOx) suw dung xic taic OMS-2 va Ag-OMS-2
da dwoc nghién ciru. Xuc tac OMS-2 va Ag-OMS-2 duoc tong hop bang phwong phap thuy
nhiét va trao doi ion. Vit liéu xiic tdc tao thanh bang phwong phap dac trung nhiéu xa tia
X (XRD) va pho hong ngoai (IR). Hoat tinh ciia xiic tac dwoc danh gid bang phirong phap

phan g bé mdt theo chiwong trinh nhiét @6 (TPSR). Két qud cho thdy dé chuyén hod ciia
NOx trén xuc tac Ag-OMS-2 ¢ 2600C la 54%.

Tir khoa: OMS-2, Ag-OMS-2, khu NOx, xuc tac ba hwong
ABSTRACT

In this paper, the removal of NOx (deNOx) by means of the OMS-2 and Ag-OMS-2
catalysts was investigated. The OMS-2 and Ag-OMS-2 catalysts were synthesized by the
hydrothermal and ion exchange methods. These synthesized catalytic materials were
characterized by the X- ray diffraction (XRD) and the infrared spectra (IR). Besides, the
catalytic activities were performed by using the temperature programmed surface reaction
(TPSR). The results showed that the NOx conversion with the Ag-OMS-2 catalyst was
measured 54% at 2600C.
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% A dot. Nhiét do dot cang cao thi lugng NOy
1. MO BA[‘J sinh ra cang 16n. O 500°C, lugng NOy sinh

Pa phan cic oxit cua nito (NOy) 1 ra khoang 2 ppm, khi nhiét do dét 1a 1500°C
nhitng chat khi doc hai. Doi véi con  thi nong @6 ctia NOj sinh ra c6 thé lén t6i
nguoi, NOy la tac nhan gay ra cac bénh vé 3700 ppm [7]. Nghién ctu loai bo NO
duong h6 hap nhu viém phoi va viém phe  (deNO,) 1a mot van dé rat cép thiét trong
quan. D61 voi moi truong, NOx la tac nhan  [inh vuc bao vé moi truong hién nay. Theo li
gdy mua axit va pha huy tang ozon cua  thuyét thi viéc khir NO, thanh N, c6 thé
khi quy€n bang cac phan Ung quang hod.  dugc tién hanh theo cic phuong phap sau
Céc nganh cong nghi¢p c6 su dung cac 10 [1]: Khir truc tiép véi tac nhan khu Ia
dot ngay cang nhiéu nhu: nha may nhi€t  amoniac va uré khong dung xuc tac (1). Khu
dién, 10 dot rac thai,.. va cac phuong tién  chon loc c6 xuc tac véi tac nhan khir 1a
giao thong chay bang dong co dot trong la  amoniac, uré, hydrocacbon hay CO (2).
cac nguon phat thai NOx chil yéu ra mdi  Phan huy truc tiép co xtc tic, khong sir
truong. Nong d6 cua NOy duge thai ra tr  dung chat khir (3).

) CIThS, Pai hoc Ba Ria — Viing Tau.
“*ThS, Vién Khoa hoc Céng nghé Viét Nam.
C**ThS, Pai hoc Sai Gon.
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dong co phu thudc rat nhiéu vao nhiét do

12 hudng nghién ctru dugc quan tAm nhét
trong viéc xu 1i NOy c6 trong khi thai cia
dong co dbt trong. Hé xtc tac 3 - hudng
(Three way Catalyst, huéng 1: 2NO, —
x0; + Ny huong 2: 2CO + O; — 2CO»;
huong 3:C.Hyvo + [(3x+1)/2]0; — xCO;
+ (x+1)H,0) da duogc nghién clru va ung
dung rdng rai cho cac xe sir dung dong co
xdng c6 moi truong ddt nghéo oxy (lean-
burn), véi hiéu qua xir li NO, rat cao. Tuy
nhién, d6i véi dong co diesel c6 moi
truong dbt giau oxy (rich-burn) thi hé xuc
tac 3-hudng khong con hoat dong hi¢u qua
nita vi trong diéu kién du oxy thi phan tng
khtr cia NOy rdt kho xay ra.

Qua trinh khir NOy thanh N, trong diéu
kién du oxy voi chat khir propen dd dugc
nghién ciru trén cac hé xuc tac zeolit ¢ bién
tinh thém cac kim loai qui v6i két qua thu
duoc rat kha quan. Tuy nhién, nhugc diém
16n nhét cta cac hé xuc tac trén co s& zeolit
nay thuong c6 do bén nhiét thap va dé bi mat
hoat tinh khi ¢6 mat hoi nuéc va SO, trong
thanh phan khi thai [8]. D4i véi cac hé xtic tac
v-AL O3 bién tinh bac (Ag) thi két qua thu
duoc cho hiéu Sut chuyén hoa NOy thanh N,
trén 90%. Tuy nhién, ving nhiét d§ phan ing
cua hé con kha cao, khoang 400°C - 500°C,
nén rat kho trién khai ap dung vao thuc té [7].

Trong bai bao nay, chung toi tién
hanh khao sat hoat tinh khir NO, bang chat
khir propen trong diéu kién du oxy trén xuc
tac OMS-2 va OMS-2 duoc bién tinh Ag
nham tim ra mot hé xtc tac c¢6 kha nang
chuyén hoa NO, cao, & ving nhiét do thap.
2. THUC NGHIEM
2.1. Hod chit, dung cu

AgNO; 1a san pham tinh khiét cua
Merck. Cac hoa chat khac nhu:
MHSO4.H20, KMHO4, HNO},.. dlI(_)’C dung
& dang tinh khiét phan tich. Autoclave, ta
nung, may khudy tir... dugc st dung cho
thi nghiém.
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Nhirng nam gan day, phuong phap (2)
2.2. Phwong phap thwc nghiém
2.2.1. Phuong phdp tong hop vt liéu xiic tic

Xtc tic OMS-2 duoc téng hop theo
phuong phap hoi luu nhiét [3]: Cho lan
lugt 30 ml dung dich chira 8,80 g MnSO,.
H,O va 100 ml dung dich chta 5,89 g
KMnO4 vao cbc 500 ml khqu manh. Diéu
chinh pH cua hdn hop vé pH = 1, st dung
dung dich HNO; dam dic. Hon hop phan
tmg sau khi khudy déu dugc cho vao
autoclave. Phan tmg duoc tién hanh ¢ diéu
kién 100 °C, trong 24 gid. Hon hop sau
phan tmg dugc loc, rira va say kho ¢ 120°C
trong 16 gio.

Xuc tic Ag-OMS-2 dugc tong hop
bang phuong phap trao d6i nong chay o
250°C gitra xtic tic OMS-2 véi dung dich
AgNO; [2]: Chuan bi 20 ml dung dich
AgNO; IM trong coc thuy tinh 100 ml, can
chinh xac 2,0 g xtc tac OMS-2 cho vao
dung dich trén. Khudy déu rdi tién hanh
nung & 150°C trong 3 gid, sau dO6 ning
nhiét do 1én 250°C va gilt ¢ nhiét do nay
trong 12 gid tiép theo. Hon hop san pham
sau phan Gng duoc dé ngudi, rira sach rdi
sdy kho & 120°C trong 16 gio.
2.2.2.Cdc phwong phdp dic trung cdu tric
va hoat tinh cua xuc tdc

Cac mau xtic tic OMS-2 va Ag-OMS-
2 dugc khao sat dac tinh trén may XRD -
Siemens D5000, Puc, st dung 6ng phat
phat tia CuK, (1,5406 angstrom), dién ap
40 kV, cuong d6 dong dng phat 40 mA,
goc quét 20 thay doi tir 0 = 70 d9, toc do
quét 0,2 do/phut. Phé IR cta cidc mau duge
xac dinh ghi trén may Equinox 55 cta hang
Bruker tai phong phan tich Hoa 1i, Vién
Khoa hoc Vat liéu Ung dung — Vién Khoa
hoc va Cong nghé Viét Nam tai thanh phé
H6 Chi Minh. Hoat tinh khir NOy ctia xtic
tac duoc khao sat trén thiét bi chuyén dung
cho deNOX, sir dung dau do hong ngoai va
dau do FID cua séc ky khi Siemens, Dtrc,
c6 kha ning ghi nhan dong thoi bién thién
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néng dd cua hydrocacbon (Cs;Hs), NO,
NOQ, CO C02 va NzO
3.KET QUA VA THAO LUAN
3.1. Nhiéu xa tia X (XRD)

Két qua tir gian d6 XRD (hinh 1 va
hinh 2) cho thay cac nhidu xa & goc 20 =
12,8; 18.2; 28.7; 37.8; 42,5; 50,5; 60,3;

65,9 va 69,5 do dac trung cho vat liéu
OMS-2 [4]. Pbi v6i mau xuc tac Ag-OMS-
2 ¢6 su xuét hién thém hai nhiéu xa tai 38,2
va 44,4 36 dac trung ciua dang Ag’® va mot
s6 nhifu xa dic trung cho oxit bac (Ag,0)
v6i cuong do rit nho [2].
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NGHIEN CUU XU Li NO, (deNO,) BANG XUC TAC OMS-2 VA OMS-2 BIEN TINH BAC KIM LOAI (Ag-OMS-2)

3.2. Phé IR

Phé IR cua xuc tac OMS-2 (hinh 3)
c6 3 dai hidp phu dic trung cia
cryptomelan tai céc pic : 473, 531 va 706
cm™'. Trong d6, pic 473 cm™ dic trung cho
dao dong bién dang coa lién két Mn-O
trong bat dién MnOg; pic 531 dédc trung

cho dao dong chuyén dong ctia bo khung;
pic 706 cm™ dic trung cho dao dong hod
tri bat d6i xtmg ctia lién két Mn-O-Mn bén
trong bat dién. Bén canh do, con cé pic udn,
c6 cuong do thap & ving 1700-1550 cm™ cho
thay nudc chiém mot vi tri nho va khong xac
dinh trong cdu truc tinh thé [3, 4].
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Hinh 3: Phé IR ciia mdu xtic tdc OMS-2

3.3. Gian d6 TPSR

Phan tmg khir NO, duoc tién hanh
trong diéu kién gia 1ap moi trudng khi thai
ctia dong co 6 to chay bang diesel c¢o dung
tich xi-lanh < 2000 cc theo mo6 hinh nghién
cliru & tai liéu [6,7], v6i hdn hop phan ung
gém: 340 ppm NOy (308 ppm NO + 32
ppm NO») + 580 ppm C3Hg + 6% O, + N,
can bang. Luu luong dong thé tich qua mau
xuc tac Q = 15000 mL/gio, tbe do dong thé
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2000 1500 1000
tich SV = Q9 _15000 150.0004"". Phan
0.1 0.1

ung dugc khao sat tor nhiét do phong cho
t6i khoang 500°C, téc do nang nhiét la
10°C/phit, ap suat 1,0 atm, lugng xuc tac
can dung 13 50 mg - twong ung voi thé tich
la 0,1 ml. Xuc tac duoc hoat hod trong
dong khong khi & 500°C trong 2 gio trudce
khi tién hanh khéo sét.
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Hinh 4: TPRS trén xuc tac OMS-2

TPSR cua xuc tic OMS-2 (hinh 4)
cho thay xtic tic OMS-2 thé hién kha ning
oxi hod manh, khong thé hién hoat tinh khir
NO,. O 200°C, ta thdy C3Hs da bt dau bi
oxi hoa manh hoan toan chuyén hoa thanh
CO,. Tai nhiét d6 420°C, nong d6 CO, dat
16n nhat ~ 1650 ppm. Ham luong CO tao
thanh chiém luong nho khoang 100 ppm &

310°C. Ngoai ra, con c6 sy bat dau chuyén
hoa cia NO thanh NO, & 340°C va dén
469°C thi dat ham lugng khoang 200 ppm.
Két qua nay 1a hop li vi theo co ché xuc tac
ba chirc nang cua tac gia Djéga va cong su
thi mot xuc tac co6 tinh oxi hod qua manh
kho c6 thé thé hién hoat tinh khir NOy [5,
6].

Ag-OMS-2
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Hinh 5: TPSR trén xuc tac Ag-OMS-2

TPSR cua xtc tac Ag-OMS-2 (hinh 5)
cho thay nhiét dg cua cac phan ung xay ra
trén xuc tac nay 1a kha thap, tir 130°C —
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250°C. O nhiét d§ 125°C, CsHe bat dau
chuyén hoa va CO; ciing bat dau dugc tao
ra. Luong CO, tao thanh cao nhat & 225°C,
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khoang 1100 ppm, luong CsHg con lai 1a
khoang 75 ppm. Cac pic hap phu cua C3Hg,
NO va NOx la kha 1én & nhiét do 80°C. O
nhiét d§ 160°C va 175°C ¢6 sw xuét hién hai
pic cua NO va NOy véi cuong do 1on va hai
pic ciia NO, voi cuong d6 nho. Theo nghién
ctru cua tac gid Lé Van Tiép, DJega cung cac
dong sy thi sy hién dién cua pic hap phu va
giai hip nay 1a d4u hiéu cho thiy s& c6 hoat
tinh khir NO, xay ra [7]. Thyc té trén gian do
TPSR cua xtc tac nay cho thiy sy khir NO,
tao thanh N, xdy ra & vung nhiét d6 tir 185 °C
— 260°C véi d0 chuyén hoa khoang 54%.
Ngoai ra, san phdm phy ctia qua trinh khir chi
c6 CO,, khong ¢6 su tao thanh céac san phém
CO, N>O, NO,. Piéu niy ching t6 toan bd
ham lugng propen (CsHg) da dugc su dung
vao muc dich deNOy. Qua trinh khir NOy
thanh N, két thac khi nhiét d6 vuot qua
260°C, lac nay chi c6 phan umg oxi hoa NO
thanh NO, trong dong khi oxy va lugng CO,
sinh ra giam.

Theo nhan dinh cua chung t6i, sy deNOy
Xdy ra trén xic tic Ag-OMS-2 c¢6 thé do su

hién dién cta bac kim loai dudi dang Ag0 va
dang Ag,O trén bé mit xtic tic. Cac tm bac
nay xic tién cho qua trinh khir NO, theo co
ché xtc tic ba chirc nang. TAm OMS-2 dam
nhan vai tro oxi hod NO thanh NO,, tim Ag
va Ag,0O oxi hoa ém diu hydrocacbon (Cs;Hps)
thanh hop chat oxygenate (GHyO,) voi su
tham gia ciia NO,. Cling chinh tim Ag, Ag,O
nay va mot phan cac tAm axit ciia OMS-2 xuc
tién cho phan tmg giita NO vdi Cy H,0, dé
cho ra N,, COy va H,0. Phan tmg tong quat
nhu sau:

2 NO + chét khtr (Hydrocacbon) + O,

) — N, + CO, + H,O
4. KET LUAN

Trong nghién ctru nay, vat li¢u xuc tac
OMS-2 di duoc tong hop va bién tinh
thanh coéng bang phuong phap trao doi
nong chdy tao ra Ag-OMS-2. Vit liéu thu
dugc cé hoat tinh deNOy ¢ vung nhiét do
kha thip, 185°C — 260°C, véi hiéu suit
chuyén hoa NO, khoang 54%.
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